Polyoxymethylene (POM), also known as acetal resin, has been used as an alternative denture base and denture clasp material since 1986 and was promoted, primarily, for superior esthetics. 6 Acetal resins are formed by the polymerization of formaldehyde. 11 The homopolymer (POM) is a chain of alternating methyl groups linked by an oxygen molecule. 10 Because of its biocompatibility, it was considered as an RPD framework material for patients with allergic reactions to Co-Cr alloys. 6 It is reported to have a sufficiently high resilience and modulus of elasticity to allow its use in the manufacture of retentive clasps, connectors, and support elements for RPDs. 6, 10 Several investigations have determined the properties of the materials used to fabricate RPD clasps. Investigators have considered the long-term effectiveness of the clasps and the effects that the clasp might have on the abutment teeth.
11,12,13 A clasp arm design producing less stress is important for predictable long-term use of an RPD. Three factors-clasp material, clasp form, and the amount of undercut-affect the design of a clasp arm.
14 Clasp form involves the elements of length, curvature, cross-sectional dimension, and taper. Clasp form is associated with stress distribution, which affects fatigue and permanent deformation. 15 Poor fit may cause the decrease of retention and failure of RPD function. 16 However, the mechanical properties of a clasp material are generally determined by the alloy used. 17 Metals and metal alloys undergo permanent deformation and fatigue when exposed to repeated stress. 18 The fatigue of a denture clasp is based on the repeated deflection of the clasp during insertion and removal of the RPD over the undercuts of the teeth. A hemiarch stone cast of a partial edentulous situation was fabricated. Cast was surveyed and the height of contour was marked. An undercut of 0.002" (0.5mm) was marked from the survey line. Rest seat and guide plane was prepared. The cast was duplicated and refractory cast was obtained after block out. Ten prefabricated wax patterns of circumferential clasps were used to fabricate cast clasps of Cobalt chromium and acetal resin clasps. All specimens were fabricated using standard wax patterns of circumferential clasps to standardize the groups. Therefore, acetyl resin and Co-Cr clasps had the same thickness. These twenty clasps were used as samples for the study.
Each clasp was then subjected to a tensile load using tensometer at the terminal third of the retentive arm, to assess its flexibility.
Two custom designed hooks were fabricated to engage the reciprocal and the retentive terminal of clasp assembly and engage it to the two testing arms of the tensometer.
Tensile loads were applied onto the retentive terminal using the tensometer at the crosshead speed of 1mm/min to determine the flexibility of retentive terminal.
The flexibility of the retentive terminal was measured using tensometer at the crosshead speed of 1 mm per minute and force was gradually increased from 0-26 N. In an earlier study it was observed that a force of 3 to 26 Newton 19 would act on a cast clasp and hence the clasps in this study were subjected to a force of 0 to 26 Newton.
Student's t test was applied at 0.05 level of significance, Null Hypothesis: There is no significant difference in the mean values recorded from the two clasps; Alternate Hypothesis: There is a significant difference in the mean values recorded from the two clasps.
RESULTS
The null hypothesis is therefore rejected as the difference in the mean deflections of cobalt chromium and acetal resin clasp is statistically significant Retentive clasp arms must be capable of flexing and returning to their original form and should retain an RPD satisfactorily. The tooth should not be unduly stressed or permanently distorted during service and should provide esthetic results. 12 This study was designed to compare the flexibility of acetal resin and cobalt chromium clasp using a tensometer.
The results reveal that the difference in the flexibility of acetal resin and cobalt chromium
Graph1.The bar diagram represents the comparison of acetal resin and cobalt chromium clasps in relation to the deflections (mm) when forces (N) are applied.
clasp was statistically significant. The mean flexibility of the retentive terminal of acetal resin clasp was higher than cobalt chromium clasp. Acetal resin has a relatively high proportional limit with little viscous flow, enabling it to behave elastically over a large enough range to be used as a material for clasp fabrication. 10 With the increased requirements of esthetics, more patients are requesting that dentists conceal RPD clasps by placing them closer to the gingival, where the undercuts tend to be larger. The stiffness of Co-Cr clasps makes them unsuitable for placement in larger undercuts due to unacceptable stresses on the abutments.
11 One property of acetal resins that has created interest for use in RPDs is the low modulus of elasticity, which allows for their use in larger retentive undercuts than recommended for Co-Cr alloys. 10 This may be advantageous in clinical situations in which esthetics and/or periodontal health are priorities. 13 The results of the present study revealed that the flexibility of acetal resin clasp was 4.53 N and cobalt chromium clasp was 18.8 N. The mean flexibility of acetal resin claps was five times greater than cobalt chromium clasp. Table 2 depicts the mean force required to bring about deflection to flex over the height of contour.The results revealed that the mean force required to displace a cobalt chromium clasp from 0.25 mm undercut was 9.81 and From this study it was observed that the retentive terminal of acetal resin clasp when compared with cobalt chromium clasp had flexibility within this range of force required to dislodge circumferential clasp.
Suggesting that acetal resin is a superior material than cobalt chromium because it assists in overcoming the poor esthetics of anterior clasping and demonstrates greater flexibility therefore, resulting in reduced loads on the abutment teeth may not be adequate to change the choice of the material.
The lower retention provided by acetal resin clasps should be considered in clinical use. Further research using deeper undercuts, thicker retentive clasp arms and different clasp designs is recommended to provide additional information for acetyl resin RPD clasps.
CONCLUSION
The mean force required to produce a deflection of 0.5mm for acetal resin clasp was 18.8 N and for cobalt chromium clasp was 4.53 N The mean flexibility of acetal resin clasp was five times than that of cobalt chromium clasp for 0.5mm undercut.
Hence, the retentive terminal of acetal resin clasp when compared with cobalt chromium clasp exhibited displacement within the range of force required to dislodge circumferential clasp.
